Introduction
In the Internet services such as electronic commerce and ticket reservation, it is typical that one or more servers employ some sort of database management system (DBMS) to hold the key data, while Web servers act as the wicket for responding users' requests. Since the communication between Web servers and the DBMS using SQL is done within the server side, the users enjoy the service without regard to the database. 情報知識学会誌 2009 Vol.19, No.2 When constructing such a practical database system, the lightweight language like PHP (Hypertext Preprocessor) takes part of the logic and the Web servers' behavior, but the SQL statement is often described as a string in the script file. That is why SQL is considered less serious from the viewpoint of source code maintenance.
Object/Relational (O/R) mapping is a mechanism to enable the developers to write the directions about record retrieval and manipulation. ActiveRecord used together with Ruby on Rails is the driving force. However we have to recognize that O/R mappers only supply the convenience of coding but the optimization of the SQL queries is untouched. For example, ActiveRecord leaves the method for executing any SQL statement directly, from which we can infer that it is a human work that makes the most efficient database access via SQL. Our approach is an attempt to assist the lower process.
There exist several variants of TPDD, but those diagrams were proposed mainly in the practical viewpoint whereas the structure was not investigated sufficiently. Therefore we focused on a simple version of TPDD and defined the data while E is split up into E l , E r and E c .
Let
then they are isomorphic trees. Moreover, each leaf v l in G l must be connected to the corresponding leaf f (v l ) in G r where f is the isomorphic function of
the two subgraphs G l and G r are isomorphic, we can store in a computer the constitution together with the messages of all the nodes using a single tree by addressing every node appropriately. This implies that an SCD could be described by an XML document.
After investigating the structure of 
Applying Clamshell Diagram to SQL Statement
Students of the authors' department study SQL after mastering C and learning Java. Some of them have a resistance to this programming language since, say, the syntax is unprecedented for them.
One of the goals in the database classes is that the students learn to write down the right queries by themselves. FROM joblist);" is the code. Figure 2 shows the SCD expression. Note that the subquery forms an SCD.
The variable x in Fig. 2 
Conclusions
In this paper we have proposed the frame- 
